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RIVERFRONT DIKE CONTRACT Ht. 5 and Ht. Tb.

PERTINENT DATA

Location Connecticut River, Hortford, Connecticut

Area protected by the total dike from
Memorial Bridge to Wethersfleld Avenue,
including South !feadows, « o « o = o ¢ & ¢ « o+ o 1,700 acres

Tota}. length of dike L] - - » - - » - L d . - - L] - 22 ’300 ft.

Limits of this contrmct. . . . . DBetween Station O + 00 at Hor-
gen Street and Station 96 + 73,
200 feet north of Aviation Road.
Elevation (l'ean Seca Level)

Flevatiorns for earth dikes are the same
gs for concrete walls.

Top of wall, Morgan Street, Station 0 + 00 . . . Lédy
Top of wall, Station 5+ 00 . . .+« + « v o o Ll
Top of wall, Station 85 + 00 + . « < « v v + o & Ll
Top of dike, Station 36 + 73 ¢« o o © ¢ o « o « & L3.6

Top of FLPrap o+ » « o o o « o o = « » + B' below top of dike

Embenlment
Haximum helsht of dike o o 0w o ¢ & v« 4o o = %3 rt.
Total length « o o o s o & o o & s 5 & 2 o o & o %,620 ft.

Totel inpervious embankment £ill + « » o o . » o 116,000 c.y.
Total pervious esbenirent f£ill « « o « + o« o« 331,000 "
Total random fIll . & & o & & o o ¢« o o o o o 20,030 "
Crond total erbenkmont o o « « o o « o ¢ o o« . o« GRT,00C M
Total steel sheet DAlINg o o o « o + « o o » » » 231,400 g,2,
Total PIPran o o o o « o ¢ 0 & 2 s v s e s 4 e 21,500 ¢,y.

Total dumped Yol v « o o o 4 s 0 s b e e oo e h8,7700



Total gravel bedding . « & & ¢ v o & ¢ ¢ & o o
Total topsoil & o o 4 ¢ & s ¢ % s v e e e e o o

Miscellaneous fills

Drodged fill and spoil, Perk River « « « « + » &
Dredged fill and spoil, Commercial Wharf . . . .

Concrete Walls

Centilever
Maximum height Of BLer « o o v o 4 & « & o 3+ s »
Total length of walls o ¢« o o o ¢ ¢ @« ¢« s « o

Concrete quantitics

Totol voluio o o o« & o & &

Concrete walls, total volune o+ o + o v + o 4 « o

8. Morgan Street to Grove Street 11,700
b. In front of Dutch Point Station 3,900
c. In front of South Meadows Stabion },900
Pumping station condult and gete structuwes. . .

Messeek Street sewer and appurienant structures
Miscellaneous structuwres ¢+ « ¢ ¢« 4 4 00 e . .

Conerete plling o o « o s o ¢ ¢ = + « = & & = ¢ = s o« « =

11,250 c.y.

23,000 M

185,000

100,000 "

and counterfort
37 fect

L,150 M

22,000
20,500

Cays

n

Ceye

210 "



I. INTRODUCTION



I, INTRODUCTION

A, AUTHORIZATION AND PAST REFORTS. - The flood protection work

from Morgan Street south to Station 96 + T3, known as the Riverfront
Dike, is a pert of the loecal protection works for the City of Hertford,
Connecticut. The originel project is included in the Comprehensive Plan
of Flood Control for the Connecticut River as described in House Document
No. 455, 75th Congress, 2nd session, and is authorized under the Flood
Control Act, approved June 28, 1938,

B, NECESSITY FOR TFE PROTECTION, - An important area of Hartford

consisting of approximately 1700 acres south of Morgan Street, bordered
by the Connecticut River and VWethersfield Town line was inundated during
the great flood of 1936. Most of this lend is low and would without dike
protection, be subject to frequent flooding. The dike between a point
700 feet north of Aviation Nomd end Wethersfield Avenue has becn canpleted.
The remaining 9673 feet of the progosed Riverfront Dike and the Park Riv-
er conduit, which will be constructed under e separate contract, will ecom-
plete the flood protection for the cntire area south of Morpgan Street.

The northerly half of the ares comprising the area directly back of the
Riverfront Dike is thickly settled end hes numerous business snd indus-
tricl esteblishments thereon. The southerly half of the arca is mostly
undevelopod, except that the Colt Patent Firearms iorks 1s located here.
There are alse included within the area to be protected several miles

of the New York, New Haven and Hartford Rellroac Company's main freight
line treck, the "South Meadows" and the "Dutch Point" stations of the

Hartford Electric Light Company. The flood protection work covered in



this analysis is the most important psrt of the local protection works
for the City of Hartford.

C. PROVISION FOR FULPILG FACILITIES. - The construction of the

protection works for the area just described will prevent the natural
surfece drainage within the area from reaching the Connecticut River
during high river stages. For the purpose of discharging the accurulated
surface drainege, including thet from local storm run-off from within the
protocted area and seepege through the dilres or their fommdéations, & puap=~
ing station is necessary. The construction of the pumping station will

be provided under & seperate contract, except thot a portion of the dis~
charge conduit will be included under this project. The discussion of

the pumping station design in this analysis is therefore confined to

that pert vhich pertains directly to the discharge conduit.

D, COMSULTATION WITK IEPRESEHNTATIVES OF THE CITY. - Before and

during the sctuel design of the protective works, consultations invelving
basic festures were held with o”ficiels of the City of Hurtford and the
Flood Commission of Hertford. The lew Yorlk, Wew Haven and Hartford Reil-
road Comnany was not directly consulted by this office. The relocation
of the existing reilroed line behind the dike will be perfomed under s
separate contrasct and discussions on all metters pertaining to this re-
locntion were carried out betreen officials of the City snd the Reilroad
Company. Details perteining to the railroad stop-log structure as well
es all pipe details =%t the South lieedows Electric Station, and Dutch
Point Station vere decided on in conference with officisls of the Fart-
ford Electric Light Company. The Harttord Flood Commission wos ropresented

by Mr. Charles Bennett, consulting Tnglneer and Executive Secretary for the
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Commission, and the Hartford Electric Light Company by dr. . H. Soren,
Vice President snd Comstruction Ilenagor.

The City of Hartford, through its Flood Control Commission, reguested
ndditional construction items not originally pleanned by this office to be
included, 211 of which will ue paid for Dy the City. Paramount anong these
items were consiruction of earth dike and concrete flood walls to eleva-
tions spproximately 5 feet higher than the grade recommanded by the Board
of Bngineers for Rivers and Herbors, additioral riprap mede necessary by
change in aligmnment, extra fill for the nbendoned portion of the Peric Riv-
er at Dubteh Point and extrs fill for future construetion of e commercial
whar? at “awarme Avenue nnd odditional gteel sheet piling for cut-off.
The project as proposed under thls contrect will primerily be constructed
for Flood Con*rol; however, the scleeted slipmant ond the design vve such
thet it cnn be made an integrel pert of o [vture riverfront Loulewvurd, ex-
tending from lforgen Street to Tawarms. Avenue, The design as finclly deo-
veloped mests with tho approvel of the Flooc Commission of the City of

Hertford.

e}

SHORT DESCRIPTION OF TLE PROTECTIION WORKS. - The protaction work

consists of concrete flood wnlls end earth dikes. Steel sheet pile cut-
of £ will be provided under both concrete well eand earth dilce, leginning
at the seuth face of the !lemorial Bridge abwimeut, approximately Station
0+ 15, & concrete mell extends to Statlon 21 + 3, a point south of Grove
Street; an esrth dike extends from Staticrn 21 + & to Station 36 + 00

the Park River ~onduit whieh will be constructed under a separate contract
erosses the dike at Station 24 + @,. The protzction in froat of the Dutch

Point Stetion consists of & concrete wall, part of which is founded on
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concrete piling, from Station 36 + 00 to Stution I2 + 5L, followed by

an earth dike to Station 80 + 10. The protection works in [front of the
South Meadows Station also camsist of concrete wall, extending from Sta-
tion 90 + 10 to Station 91 + 95. An earth dike Joining the recently com-
pleted portion of Clark Dike, extending from Station 91 + 35 to Station
96 + 7%, completes the protection works under this project. Two small
stop-log structures will be provided in the wall in front of the South
Meadows Station. In addition to a ramp constructed for access from We-
warme Avenue to a future commercisl wharf, landside service remps will

be provided at the ends of each earth dike section. The total length

of conerete wall will be L,150 feet, and of earth dike 5,620 fret. The
average height of the concrete walls will be 25 feet above the existing
ground, The carth dike will be cons tructed of frec draining send dredged
from the river ond this section will be provided with impervious bluanket
and riprap. The top width of the dike will be 15 fect, Where future cn-
largement is contemplated the londside slope will be provided with a Gom
inch leyer of topsoil, sodded and seeded, otherwisc o 12-inch laycer of
topsoil, sodded and secded will be provided, For locttion and gencrel

plans sec Plates Nos. 1, L to 21 inclusive,
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11, SELECTION OF ALIGNMENT AND TYPE OF PROTECTION

A. OTHER ALIGNMENTS CONSIDERED, - The study of alipgnmont wis con-

sidered from two different points of view. For dike construction to fur-
nish flood protsction to the United States IDngincer Department grades

as recommended by this office it was casumed that sll riverfront develop-
ments including tho existing railroad line would bo lefi unimpedcd. TUnder
this assunption several cstablishmonts would, with & sale and ceonomical
alignment, bte left outside the protection, Sevoral stop-log structures
would therefore be noceusary for access to these areas, Originelly both
the South Meadows and the Dutch Point Stations of the Hartford Tlcctric
Light Company were planned to bo left outside the protection, lHowever,
the 1938 flood revealed that the protcetive measurcs tokan by the Conprny
after the 1736 flood were inadequate, and this oftice sought and ohtuinod
authorizetion to include both stations undor the protection, =nd to poy
for construction of protection work to the grade recomiendcd by the Poorad
of Engineers for Rivers end Harbors. For the dike consiruction rg pro-
posed by the City, thc entire riverfront nccesscry for both <ive snd
bouloverd will be cequired and the railroszd line will be rcloccted where
neccssary; therofore, no other aligimant thon that sclected hes beon
studicd.

3. SELRCTED ALTGNMENT, - The elignment pdopted for the Nlverfront

Dike is thet vhich was selected by the Flood Coxaission of the ity of
Hartford to serve both for fleod protecticn and for a riverfronit boule-
vard. The slipmment includes protection of voth the South endows and

Tuteh Poinl Stations of the Hortiord Electrie Light Compeny. Mg proiech
£ . prol
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is adapted for enlergement to include the future pouleverd and it will
afford the maximun of desired protection at a minimum cost. Owing to

the close proximity of the work to the river, heavy rock toes and rip-
rap will be constructed to prevent any danger from erosion,

c. SELECTION OF TYPD OF PROTECTION. - In selecting the type of

protection much consideration was glven necessarily to the future boule-
vard., Except in front of the two electric light staticrs, vhere concrete
walls are neccssary, it cun be seid, that the type ol protection worls
selected. deponded chiefly on the boulevoard construction c¢nd railrovd re-
location. The stop-log structures ars of minor impcrtence. Steel sheet
pile cut-off will be used for both eorth dike and concrete wall to mini-
mize seepage. A complete cut-off hes been effceted in the full length
of the work ond toe dreins hove been uscd to intercept possibie sceptge,

where ncedced,
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III. FLOOD HYIRAULICS

A« DESIGN FLOOD. - The design flood on which the dike grade is

based is the maximum predicted flood reduced by the 20 reservoirs of the
Comprehensive Plan. The detemiration of the maximum predicted flood
is digeussed in Appendix 1 of "The Report of Survey and Comprehensive
Plen for the Comnecticut River," dated March 20, 1937. It has a peak dis-
chorge at Hartford of 318,000 c.f.s., approximately 10 percent greater
then the maximum flood of records (See Criterion 1, Parsgraph V As)
B. FREEBOARDe - The survey report proposed a wniform freeboard of

3 feet for both concrete walls and earth ombankment. This was based on
consideration of wave fetch and velocity. (See Criteria 1 and 2, Para=
graph V Ae«)} The Board of Engineers for Rivers and Harbors recommended
that, since the entire reservoir plen might not be effective for some
time, the earth soction be raised 2 fost. The design has boen modified
to meet this recommendatione

The City of Hartford has mado flood studies and desires greator
protection than that which will be offered by the dikes proposed by this
offices The grodes proposed by Hartford are based on a flood 25 percent
grester than the maximum flood of record, or 360,000 cefess, and ars
about 5 feet higher for the Riverfront Dike thon those proposod by this
offices

The dikes and walls will be constructed to the grades proposed
by the City of Hartford which to moan sou lovol datum arc: Lbel ot sta-
tion 0+00, Morgon Stroot; L9 at Station 54003 Liels at Station 85+00 and

L3.6 ot Station 96+73, the end of dike undor this contrnct. The City will



pay the oxtra costs involved.

Cs LOCAL CONDITIONS. = Flood stagos in the Connscticut River bo-

twoen Hartford and Fast Hartford will bo incrocsed slightly by tho confino=
mont caused by dikos at the two locntions. Tho dike grades have boen ad=
Jjusted to meet this situation.

Do PUMPING REQUIRFMENTSs = The naotural surfoce drainbge and storm

run~-off from tho aren inelosed by the dike, and thu socpoge through tho
diko, will have to bc pumped from the protected area to tho river. The
pumping station which will take care of this is hundled in o scparato con-
troct, and the seloction of pumping oapaeity has boen treated in the de-

sign analysis for that pumping station. (Soo Criterion 9, Parsgraph V As)

- 3 -
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IV, GEQLOGICAL INVESTIGATIONS

A SITE AND FOUNDATICN CONDITIONS.

1. Noture of wvolloy. = Tho project is loonted on the right

vank of tho Comnocticut Rivor, which is flowing above nnd on the wostorly
sids of o broad and decply buricd pre-glacinl rock vallay. The hi ghest
clovation {Elovation-10) of rock is situatod at tho northorly cnd, adia=
cont to Memorizl Bridge or Morgan Stroet, from which point the rock sur=
fooo dips townrd the oast ond south. At no point is rock availuble for
foundotions. The river is ontrenched in glaciel doposits of sond and
varved clays and more recwnt alluvial deposits of sand and silts In
periéds of high wotor the stroaun carries o considerable load of suand on
its bottom, and upon overflowing its banks deposits fino gsand and silt on
its flood plain. Although the reamch of river concorncd in this pro joct
is relatively straoight tho channel orossus from ono side to tho othor.
Weathersficld Cove, a remnant Ox-Bow, located about 1 mile south of the
southern limit of the project indicatos considerable moandoring of the
channel during tho past.

2. Method ond extant of explorations. = A large number of

borings nlong the dikc alignment wore meade by tho City of Hartford. The
rocords of thesc oxplorations have boen usoed to the fullost ocxtente Hows
ever, thc Providence District has completod othor bore holos, mainly for
the purpose of chooking the accuracy of data obtuined by tho City of
Hartford, and for filling in gops whore informstion was wncortoin. A
comparison of tho rusults of both investigations showed close agreemont

as to the general chaructor of foundotion materiulse Providence Pistrict



investigations by boringe, utilizing drive sampling mothods, woerc made
(1) to check on the City of Hartford's detorminations as to tho charactor
and thicknoss of overburden forming the diko foundntions, (2) to investi-
gate tho impervious varved clay stratum along tho linc of sheet pile out=
off, (3) to invostigote sediments in the Connectiocut River as o potontial
gource of pervious ombonkment moterinle Several large dicmoter borings worc
also complote for obtaining undisturbed L-7/8" dismeter clay samples. The
location and records of exploration are shown on Plates Noss 22 to 26
inclusive entitled "Subsurface Explorations." The location and records
of borrow explorations are shown on PlatesNos. 27 and 28, Transverse
geologic sections are shown on Plate No. 29

3 S_.’Lt_?_. - Underground oconditions are similar throughout
much of the axtent of the projects Before encroachment of the City of
Hartford upon the river bank the river periodiocally overflowed its banks
and deposited on its flood ploin & mantle of fine sand and silt. These
sediments are now obsoured by an overburden of fill which in the old
fillsd=in channel of the Park River attains a maximum thickness of over
LO feet. Benonth the flood plain sediments there ogours & prominent
stratum of porvious sands (Classes 2 and L) which oxtend to and outerop
in the river beds Except in the northern one-half mile, adjoowmt to
Memorial Bridge, these sands lio on & thick warved clay or interstrotified
silt and olay formation, the top of which varios botween wbout Elevation
15 and Flovation 20, A ocompact mixture of sand, silt, end gravel separates
the clay stratum from a deeply buried shale formation.

L. Naturc of excavations, - Preparation of the levee foundstion

will roquire oxeavations for the toe trenches and stripping throughout the
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foundation area. Excavation for the impervious toe trench will be carried
to an average depth of about 5 feet; that for the toe drain to an uveraege
depth of | feet. Ixcavations for the footings of the concrets wall sec-
tions will be carried to en average depth of L feet.

5. Subsurface leakage. = From & point north of the Duteh Point

Station to the junction with the completed Clark Dike south of South

Meadows Station seepnge through underlying pervious gtrota will be effect-
ively stopped by construction of a steel shest pile cut=off throughout the
entire length of the dike. The remuindor of the dike north to Morgoen Street
will bo providod with short stoel sheet piling %o offeet & fairly complete
out=off in this area, but too drains hnve boen usod to intcrecopt possible
seepage (See Criteria 5 and 9, Poragroph V A.)

B. BORROW AREAS. = For construction of the earth dikes, two me jor

borrow oreas arc proposed as showm on Plate No. 27, entitled "Borrow Arecs."
Arca "H" is the source of imporvious motorial for the rolled impervious
blanket of the dike. This arca consists of glacial till intorstratifiecd
with silt, classes 1l and 13, with natural wotor content only slightly obove
that for optimum compactions Arco "H" has beon dovelopod in previous use
in embankment constructions

Aren “A3“ is the major source of pervious material to be dredged
from tho Connccticut River bod for usv in constructing the major portion of
tho dikes. River sediment in this areca is composed of coarse to medium
sand, olassos 2 and L, with some bods of fine gravels This porvious mate=
rial forms the present river bottom and overlies a doep bod of varved clay.
In the mojor portion of the dike tho pervious sond will Dbo drodged directly

from the river into the cmbonlmenmt. Minor quantities will bc dredged into

- 1]l =



stockpiles and later transferred and rolled into the ambanlmonte

Additional pervious sand is aveilable in tho river bod in
Borrow Areas "AE" and “Ahf. These arens may be reguired if consideroble
quentitios of river sinds arc sooured out of /roa "53“ by floods during
tho construction poriode

Tablo No« 1, ontitled "Summary of Materials Availcble" swmar-
izes moterials roquired and those available and shows major soil charactor=-
isticse Compaction charcctoristics in this table arc thoso expocted in
the anbenlment ond arc based on provious experivnce with matorials from
the some or similar borrow nroase Typical grain-size curves for the

borrow materials are shovm an Plate Koe. 31.
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TABIE NO. T
SUMMARY (F MATERIALS AVAILABLE

Soils Laboratory
Eatimate No. 1

o2} ebod

H

i
%

H

Borrow Ares "A" 400, 000=

:
:

“woae

Borrow Ares "Ap"

RIVERFRORT DIKE, HARTFURD, HEt.5=Tb May 14, 1540
MATERIALS HEQUIRED : MATERTALS AVAILABLE
i : tQUANTITY: J PERMEABILITY : ANGIE COF 1 COMPACTION CHARACTERISTICS
3 QUANTITY,: 3 CU.YDS.: : CCEFFICIENT +INTERKAL FRIGTION, s OPTIMON WATER : COMPACTED DRY WEIGHT,
TYPE : CUTDS. SOURCE tEX.LKEAS .3 CLASS AND TYFE ik = CM./SEC. x 10-%, £ : CONTENT, ¥ :+  LBS. PER CU. PI,
] H 1 1 : : H ]
1 60,000 : ] ] H H 1 :
tFill Meas.: t t Class 11 in upper layer : 3 H t
Impervicus : + Borrow Area "H" 1 300,000: underlain by Class 13, 0.01 « 0,1 t 33" - 4" 1 16 - 22 : 100 -~ 105
+ 6Q,000 1 i t : 1 1
iExoav.Meas, : H t t 1
1 3 1 t 1 t :
H ) H H H 1 t
1 640,000 H t ' H '
:F11l Mens.: 1 i : t 3
Pervious ! :+ Borrow Ares "Ag" . 800,000+ Classes 2 and 4-Z sand 100 - 300 ' 2° - 36° 1 PR 1 101 - 104
:+ 770,000 : 1 to be dredged from river H H t As sluiced in pliace
1Bxoav.Meas. t + bed and sand bers. t [
3 ) H
1 H H
3
3
H
3

L

H

I R . . B Pl ERR
-

150, 000+

[

LI T

* Quantities obtained as 50 of total sstimted voluwe of send in river.
Hemaining 50X taken sz waate.
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V. BEARTH EMBANKMENT, DESIGN CRITEWIA, LABORATORY
INVESTIGATIONS AND FOUNDATION PROBLEMS

A, GENERAL DESIGN AND CRITERIA, - The design of the embankment

gection is similar to that built in North Meadows upstream of Morgan
atreet and is the stendard section as adopted for the Providence District.
It will consist of a large volume of sand dredged directly in placs from
the Connecticut River, provided with an impervious rolled fill blanket

on the riverside extending to and saround a steel shoet piling cubt-off.

A small rolled fill section of random material, which generally will be
obtained from the cub-off trench excavution will provide a treunsition
from the blanket to the pervious section. Between Grove Street and
Wawarme Avenue it is enticipated thet the porvious dike secltion will be
enlarged to socommodate & boulevard on the top, and no drainege facilities
heve been provided for it in this project. When this wide section of dike
is completed the seepage path will be long end the line of saturation will
be well within the section. Where no future enlargemonts will be made,

o lendside toe drain will be provided which will tend to hold the satura-
tion line within the pervious section and also will facilitate disposal

of geepage to the City's drainage system and the proposed pumping station.
Due to the proximity of the river, lerge dumped rock toes end hand-placed
riprap will be provided on the riveraide slopes which will be subject to
erosion, scour and wave action an the full length of the dike, The dike
gection is considered stable at sudden draw-down of the river and other
sdverse conditions and affords adequate resistance against seepage. The

dike will be constructed to satisfy the following criteria:



1. The crest of the dike is at such a grade that there is no
denger of overtopping when the design flood occurs (Paragraph III A and
B. )

2, The freeboard is sufficient to greatly reduce the denger
of overtopping by waves., (Paregraph III B,)

5« The slopes of the dike are such that with the materials
used in construction, they will be stable under all conditions. (Pera=-
graph V B, )

L. The line of saturation is well within the lundside toe
{large pervious section and toe drain),.

5« Weter which passes through and under the dike will, when
it comes to the surface, have a velocity so small that it is incapable
of moving any of the material of whioh the dike and foundation are com-
posed. (Paragraph IV A 5,)

6o There is no possibility for the free passage of water from
the riverside to the landside face of the dike (sufficient impervious
blanket ).

Te No materisl soluble in water is used in any part of the
dike. (Paragraph V B.)

8, The foundation is sufficiently stable to resist undue
stregses caused by the embankment losd, (Paragraph V B and V C.)

9, Seepage through the dike end foundetion will be reduced to
a total quantity well within economic pumping limitations. (Paragraphs
IV A 5, B, and III Ds)

. Bs  LABORATORY INVESTIGATIONS,

1. Classification of materials, = The Providence Digtrict has

adopted a convenient system of soil classifiecation having rigidly stond=-
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ardized terms, In this classification soils are divided into 16 clas§es
as shown graphically on Plate Nos 30 and deseribed in Table No, 24 Soills
of uniform grain size are designated by even numbers, gsoils of variable
grain size by odd numbors and grain size limits of materials follow the
M, I. T. Classification except that the size demurcation beotween gilt and
coarse clay is not 0,002 mm, but veries from 0,006 mm, to 0,0006 mm,

2, Grain~size Analysis. = Grain-size curves of samples were

obtained by sieve and hydrometer tests run on representative samples for
ench strotum encountered in eamch exploration, These materials were
classified and grouped into sedimentary units as shown on Plate No, 12
entitled "Transverse Geologic Sections”, Plate No. &9 shows typical grain-
size curves for embenkment materials,

3 Water content end void ratioc. - Water conteats and void

ratios were determined by meens of peraffined cores and Shelby tube samples
of foundetion strata, In addition these tests were run on samples repre-
sentative of borrow aresas.

li, Permeability., - Permeability tests for embankment meterials

were obtained from falling head tests using tap water with air content
reduced by tank storoge.

Se Consolidations = Consclidation tests were run on undisturbed

samples obtained in ten 6winch bore holes soattered throughout the Hertford
area. These ten bore holes sampled the same general stratum of soft, red,
varved clay and all results were considerod in the enalysis with somewhat
more weight being given to results of BH=1A and DH~3A4 which occur nearest
to this site. Consolidation characteristics for a typical sample are shown

on Plates Nose 32 end 33.



6,  Shear,

-2 Tests to determine the shearing resistance of embank=-
ment materisls were made by the dirsct shear method allowing complete
consolidation under normel losds with horizontal strain at a constant rate
of 0,06" per minute, Typical results for the impervious and pervious
borrow materisl are shown in Plates Nos, 3L and 35,

be The shearing resistance of the soft clay in the founda-
tion was determined by means of unconfined compression quick tests on
undisturbed samples coated with vaseline to avoid capillary pressures.
Results of e typical test are shown in Plate Yo, 36, Quick tests were
also run by the direct shear method on undisturbed samples.

Te Compaction, = Compaction tests based on the Proctor analysis
procedure and on Terzaghi's relative density method were performed on
impervious and pervious embankment materials respectively. FPlate Ho. 37
is a typicel compaction curve for the impervious material. In addition
to preliminary tests on borrow materials much data were availeble fron
control tests giving compacted weights actually uttained by using meterials
from these same borrow aress in previous embankment work., Those deta wore
considered in compiling the compaction characteristics as summarized in
Table No. 1 entitled "Summary of Materials Available."

8, Other tests, = Tests for extraction for solubility end
specific gravity were performed.

C.  SETTLEMENT AND SEEPAGE .

1, The foundation conditions are shown on Plate Nos 29 entitled
"Trangverse Geologic Sections”, In the northern portion of the project

from Station 0+00 st Memorial Bridge southward to Keenoy lane at approximately



Station 25+00 the underground is composed of fill and granulsr sands

end coarse silts above a layer of very compact glacial till which over-
lies the rock, No apprecisble settlement is anbicipated in the concrete
wall and dike in this section, The only foundation problem in this sec-
tion is one of seepage which has been reduced by a sheest pilé cut-oif
extending through the fill.

2, South of Keeney Lane to the end of the project at Station
95+73 the upper 25 to LO feet of the foundation is composed of fill, flood
plain silt and medium sand, Beneath this is a layer of sof't, red, varved
clay 50 to 60 feet thick underlein by a formation of compact glacial till
overlying rock. This clay is gquite compressible but setilements are
greatly reduced by the heavy thickmess of overburden above the clay.
Settlements of structures in this area are estimated in general at 5
inches for the dike and from 1 to 2 inches for the concrete walls, Seep-
age through this section of the project is reduced to a negligible amownt
by & sheet pile cut-off extending to the clay layer,

3., In the section between the Dutch Point Electrie Plant and
screen well, Stations 38+40 to L1+10, space is insufficient for adequate
base width under the cencrete wall and the wall rests on piles., Since
these piles are required to take large uplift loads, long plles are used,
driven through the clay to the compset glacial till above rocks In other
short wall gsections and at the Duteh Point and South Meadows Electric
Plants piles are used either to transfer load through recent fills or
beceuse of narrow base width. These plles stop in the sand layer above
the clay and thus avoid greater settlements which would be caused by

driving piles into the clay and remolding it.
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L, In the section from Station L2+00 to Station LL+00 where
the dike crosses the existing channel of Park River the dike and channel
fill reached a maximum height of 50 feet, As the overburden above the
clay is only 10 to 15 feet thick in the existing river channel, large
settlements are anticipated, a meximum of 23 inches estimated to occur &t
the centerline of dike, At this location the channel £ill will be installed
as first season construction and the closure section of dike, concrete
walls, drains and sheet piling completed as second season construction., By

his means nearly all of the settleoment dus to first season comstruction
will have been completed before installation of the closure work. Con-

solidation of the soft clay foundation at this location will be greatly

accelerated by vertical drain wells as discussed in the next scction.

D. TREATMENT OF FOUNDATION BY DRAIN WELLS

l. At the confluence of the Park and Cormecticut Rivers =
heavy dike and chammel fill (50 feet maximum height) is to be placed over
a deposit of soft varved cley L0 to 55 feet thick. These underground
conditions are shown in section on Plate Nos. 38, This section has been
analyzed for stability by the Swedish method for a circular siiding
surface and the most dangerous‘sliding surface located by contours of
equal factors of safety, With no foundation treatment and for the dike
constructed in one seeson the section is comsidered to be unstable,

2, After considering verious chenges in embankmeni section and
in alignment & system of vertical drsin wells for foundation treatment
was adopted as the most economical and effective measure to increase this
factor of safety. The function of these drein wells is to shorten the

drainage path through which the pore water must move under the influexce
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of applied loads and thus accelerate the rate of consolidation. In most
clays the direction of drainage is generally vertical, but with drain
wells in place the bulk of the drainage is changed to & horizontal di-
rection. The clay in this foundation is a varved material consisting of
alternate layers of silt and c¢lay which results in the overall permeability
being much greater in a horizontel than in e vertical direction. Conse-
quently, drain wells are very effective in this clay, causing the bulk
of the pore water to drain horizontally through the more pervious silt
layers,

3, It is proposed to fill in the channel of Park River as
first season construction and then install the drain wells. After a
period of approximately 9 months to allow for consolidation the second
stage construction will be added to close the gap. The use of drain wells
sccelerates the rote at which the foundation becomes adjusted to lood and
causes ¢ gain in shearing resistonce sufficient to permit the completion
of the dike within the desired 2-year construction program. Flate No. 39
shows predictzd time-settloment curves with and without drain wells,
Since the rate of consolidation egquals both the rate of settlement end
the rete of increase in shearing resistence, these time-settlement curves
show the rate at which the clay gains strength. For a 2w-ganson construc-
tion program with wells, as indicated in the lond diegram on Plate No. 39,
the section is considered to be stable with a factor of safety against a
slide estimated to be lelDs

L, The time-settlement curve on Plate No. 39 for the case
without wells is based partly on the results of consolidetion tests on

undisturbed samples from ten 6=inch bore holes explored in the lartford
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Area and partly on the observed rate of settlement of the South Meadows
Power Station which rests on this same stratum of clay. In estimating
the rate with wells the case of drainage to a wertical slot was first
considered and this rate then reduced by a ratio representing tiue
efficiency well drainage vs, slot drainage. For horizontal drainage in
varved clay the rate of settlement depends upon two variables:

B Ratio of thickness of olay layers to that of silt
layers.

be Ratio of permeability of the clay to that of the silt.
Based on probable varintiouns in these two veriables the predicted settle-
ment for the case with wells is shown as o range between limiting curves
for the maximum and minimum rates,

5. The drain wells are designed as 12" minimum diameter holes
extending to the bottom of the clay and filled with temped sand., FPlate
Noe L0 entitled "Plan of Foundation Treatment and Pari River Fill" shows
a layout of wells which ere spaced at the vertices of equilateral tri-
angles to minimize overlapping in the zones of influence of adjacent wells.

B Two possible methods for advancing the holes have
been studied:

(1) Advance the hole by power auger or rofary cutting
device using a heevy fiuid or drilling mud without casing through the
clay, Temporary casing would be installed only to seal off the pervious
meterial sbove the clay. This is similar to the Powell method for in-
stalling ceissons which was used successfully in the foundation work for
South Meadows Power Station where caissons up to 6 feet in diameter and

70 to 90 feet deeop were sunk through this same clay stratum,
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(2) Drive an open-end cesiny or hollow mandrel
through the clay, excavate by air or water jet and withdraw casing as
sand backfill is placed and temped.

be The second method has the disadvantage that driving
and extracting a casing would create a smear and s zone of remolded clay
on the sides of the hole. As a result the silt layers are partially cut
off by more impervious material in the remolded zome and the effeoctive
horizontal permeability is reduced., Since the first method does not have
this disadvantage, it is proposed to commence operstions by the first
method using & rotary cutting device, A driven casing or mandrel will be
resorted to only if the holes cannot be kept open by heavy fluid, The
predicted settlement ourves of Plete No. 39 are based on the more unfavor-
able case with & smeared gone resulting in holes sdvanced by & driven
casing,

B4 In the section treated by drain wells actual setilements
will be obtained by observation on settlement gages. Piezometers and
hydrostatic pressurs cells will be installed to measure pore water pres-
sures. These observations will determine the actual rate of consolidation
and thus indicate when it is safe to add the fill comprising the second

season construction,.
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VI. STRW TURAL DESIGN

Ae  GENERAL INFORMATION

1. Concrote wallse = The roinforced concrote flood walls will

oxtend betwoen the following statioms: Morgon Stroct and Manorial bridge
(station 0417.75) to Station 22408 t (200t south of Grove Strect) ot junc-
tion with on earth dike; from dike at Park River Conduit (Station 25451, 1)
to Station L2+87 } (present Park River) and boginning of dike; ond of dike
(station 79+86 %) 4o station 92434 2 2t the begimning of the Clark Dika.
The "T" typs cvntilever wull and tho countorfort wolls usod
throughout this pro joct were so selactod to moot tho oxisting conditions
ot tho various situse Somo of the dotermining featuross were ceonomy of
congtruction, limiting space ond existing structurcs. The walls arc de=
signed to resist o principnl load coming from the assumed head of woter
taken to the top of tho wnlls which is approximatoly 2 foot above the City
of Hortford design flood stage, or 7 fect above tho U. S. Enginoccrst duesign
flood stages The walls vary in huight from 16 to 36 focts

2. Stop=log structurcs. - Stop-log structurc Hos lis locented

at Station 85+39 2 and stop=-log structure No. 2 ot Stoation 87+58 IZ. Tho
stop=log structures wero designed to resist a load coming from o hoad of
wator, cquivalent to that used in the dosign of the walls.

3, Miscollaneous structurcs. = Miscellunecous conerote structurcs

consist of o portion of tho Keeney Lanc Pumping Station outlet conduit with
gate structure, ths gate structure for tho oxisting Potter Stroet Pumping
Station outlet conduit, reconstruction of o portion of the oxisting Massaeek

Stroot sewer with gote houso and back wobter chuiber, and the flume for
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Duteh Point Electrie Stotion.

L. Architucturo. = Tho structures and walls will be of modorn

design in kcoping with the architoctural truntiaent used on similar pro-
jects olsewherco on tho Connocticut Rivere This dosign will give o pleas-
ing appearance without undue cmphasis boing placod on puroly decorative
fonturase.

Be  GENERLL DESIGN DATA

le Gonorale - Tho structural design of the structurcs has
beun cxocuted in aeccordonce with stondard practices Tho specifications
vhich follow covor thu oconditions affecting tho design of the roeinforced
concrote and structural stocl.

2s¢  Unit woightse = The following wnit woights for matericl

were assumcd in the design of tho structurc:

Wator 62454 por cubic foot
Dry carth 100 4 " "
Suturatoed earth 126 4 " n "
Cunerute 150 & 1 "

Ze Earth prossurose = Im computing active eoarth prossurcs,

cquivalent fluid prossurcs computed by the usc of Runkine's formula wore
usod. Thoy arc s follows:

Fquivalent liquid pressure of dry corth =
35 pounds per cubic foot.

Equivalent liquid prossure for saturated earth =
80 pounds per oubic foot.

In computing passive resistoncces, Rankine's formula wos uscd

with the coofficiont of internal friction = 35 degrous.



L« Hydrostatio uplift. -

0. Riverside of sheot piling

Full head duo to headwator

b. Jlandside of shcot piling

(1) At londward too, full head due to tailwator.
(2) 4t shcet piling, full head duc to tailwator plus
ong=half the differmmoce between hendwator and tailwotor.
(3) At intormedinoto points, the uplift was assumed
to vary uniformly with tho distoance from the toce
5« Overturninge = In gunoral, the resultant of all external
loads, including hydrostatic uplift ond oxeluding basce prossurc, does nob
fall within the middlc third under evory. o mdition but undor no condition
is the allowablo bearing walue of tho soll e¢xcoeduods For wolls with bear-
ing piles, the resultant falls within the rear pile, oxcopt ot tho Dutch
Point Statione In every cose the pile spocified is of sufficicnt strongth
to carry the maximum loadinge
6. Slidinge = In genorul, the total horizommtal forces duc to
oxternal loads shall not exceed the resistance availablo from friction and
pessive resistance. The coefficient of friction used is 0ui5¢ For walls
with bearing pilos, the horizontal forces due to externnl loads shnll not
excced thoe rosistance avoailable from passive pressuro and shear on the
pilese At the Dutch Point Station mest of tho wall basus will be poured
ogoinst the oxisting powor house base t5 aid in prevenbting sliding.
7« Bearing. = The total boaring pressure, equal to the sum
of hydrostoatic pressure plus tho romining offective base pressure, shall

in no case uxcsed the maximum allowable soil pressure, or pilo loading.



B8e Frost covor. = All footing bosos shall lic at loast L fect
bencoth the ground surfaece to avoid heaving by frost actions

S Path of porcolations = Excopt whoro the stocl shoct piling

is cither drivon t2 rock or oxtended o minimam distance of 3 foet into an
underlying strotum of imporvious clay, the minimum path of percolation
sholl be four times the hoad of wotere

10.  Structural steols = The dosign of structural stoel wos

carried out in accordance with the Stondard Spocifications for Steel Cone-
struction for Buildings of the Amorican Institute of Stoel Construction.

11«  Reinforced sonorotos = In goneral, all reinforced concrete

wos designed in accordance with the "Joint Cormittes on Stondard Specificaw
tions for Conereto and Reinforeced Conorote" issuocd in January 1937, ocnd
with the "Joint Code of the American Conereto Institute and tho Reinfore=
ing Stoeol Institute for the Design of Conerote and Reinforced Concrete"
issucd in 1928,

e Allownble working stresss = Tho alloweblo working

stress in concrote uscd in the dosign is based on o compressive strongth

of 3,000 pounds per squarc inch in 28 dayse

be Floxuro (fy}. - Lbse por sqe ine
Extrome fibre stross in copprossion 800

ce Shear (v). -

Beans with no web roinforconont and
without SpOOi&l zmchor&gc s % & & 8 8 5 N BT E B oORORE eSS 60
Beams with no wob reinforeement but

with speceinl anchorogo of longitudinal steule o o o o o 90

3%
w1
]



Ibss pére 8qs ine

Booms with proporly dusigned wob
reinforcemont but without specinl anchorage of longi-
tudingl stcol o o ¢ o 6 o ¢ o 6 o 8 3 s 8 e s s e s e 180
Boams with properly designed wob
reinforcoment and with spocinl enchorage of longitudinal
SEECl o o o ¢ 8 o 6 5 v e s 4 4 e et e e s e 270
de Bond (u)e -
In boans, slabs, and one way footings 150
Where specinl anchorapgo is provided 300
The above stressos aro for doformoed

bors.

ce Bearing (fo)e =

Whore o conoerote mamber hoas an area ot
lsast twice thu orea in boc\!‘ing * o 8 s+ s e s 0 s s s s HOO

e Axial compression (fy )e =

Columns with latornl tics « « o s « « 150

ge Stool strossos. =

'I‘cnsion........-..-..-18000
Lcb reinforecomont 8 4 & & » & 8w @ 16000

he Protostive concrcte coverings =

Type of membors Minimm cover in inches

Members pourod dirsctly ngeinst tho growd o o « o 4
Members exposod to earth or wator but poured agoinst
fOHnS.---oonoooco-oo-oool 3

For secondary steol, such as temporature ond spucur stool, the above
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minimun cover may be decreasod by the diamcter of the temperature of

spacer stoel rods.

Cs BASIC ASSUMPTIONS FOR DESIGN

1. mlond wallse = oe Contilevor wallse. = Tho ston and base

wore dosigned for londs from hydrostatic pressure to tho top of the wall
and also for carth proessurcs due to anticipated fill on the lundside face.

b. Counterforted wallse = (1) Stom and base. - The stem

and base slabs were dosi;nod as continuous beams supported at the counter-
forts. The extension of tho base slab on the opposite sido of the stem
from the counterforts wos dosigned as o cantilovor boeum.

(2) Counterforts. = The ccunterforts wore dosigned

with considoration for antielpated londingse. In general, thoy will wot
as compression buttrosses at flood stages and as tmsion countoerforts at
norral river stoges.

(3) Stop-log structures. = The structurcs have an

opaning spanned by woodan stop=logs. Theso logs are held in placse by
grooves in the asbutmonts. The structures werce investigated for stability
for two conditions of loading; one with the river at flood stago and one
with tho river down. Tho base is dosigned to take up stresscos tronsmitted
to it by tho abutments which act as countorfort soctions.

(L) Conduitss - Thu conduits were designoed for
bursting prussures with the rivor at maxinum flood stage whore this con-
dition oxists, and for carth loading of the fill ovor the oonduits with
wator lovel at normel rivor stage. The gote chambor wos designed for
thrusts resulting from rivor flow at maximum flood stage and for laternl

enrth prossuros.
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VII., CONSYRUCTIOW rROCADURE

Ae SEQUENCE OF OMERATIONS. = It is assumed that construction will

be started about August 1, 1940. It is estimated that it will require
about 450 calendnr days to complete all of the worke. The mejor portion

of the esrth dike volume will consist of free draining river sand dredged
from the Comneetiout River. Due to lack of storage space it will be nec-
essary to place praotically all of the river sand directly within the
final dike section. It is assumed that dredging will continue to Eleva-
tion 4O mesSels and that only the top section will be placed by rolled f£ill
mothods, Material to be used for this portion will be stockpiled near the
top outside the neetlines of the dike. Due to the magnitude of the project
it would be impossible to effect any degree of protection in the short time
betweon August 1, 1940 and the usual ocourrence of spring floods the fol-
lowing year., It will therofore bLe desirable to confino the first season's
construction to such features which will not be demaged by flood weters
occurring between the two construotion seasons. Such feetures would be
oonerete walls, steel sheet piling, conorete piling, rock toes, riprap,
ete. and it is therefore essumed that as much of those items as possible
will be constructed during 1940, and that all embankment construction be
deferred to the second season. Winter operstion will be possible, tut it
will be restrioted to placememnt of riprap, driving of sheet steel piling,
concrete work, and such other items of work that may be carried on in the
winter months. Construction of the embankment, ccmpletion of the conerete
wall oconstruction, placement of topsoil, sodding snd seeding, ote., will
be cerried om as soon as weather permits in the spring of 19:l. All work

will be completoed by November 1, 1941,



B. CONSTRUCTIONW FERIOD. = The rcecord of fleod stages is awailablo

for Hartford for a period in excess of 100 years. Continuous river stages
have been kept for a little over L0 years. Historical flood records are
aveilable for slightly over 300 years. A study of hydrographs plotted
from deta recorded by the United States Weather Bureau from 1917 to 1938,
8 total of 22 consecutive years, Plates Nos. 2 and 3 shows that the ma-
jority of the floods at Hartford ocour in the spring months of March,
April and May although floods can occowr in any months The records show
that the averape peak of spring floods is Elevotion 21 mes.l. This cle-
vation was greatly oxceeded only once in this period when in March 20,
1936, the river rcached o height of %7.6 feet, Fall floods have also
oscurred in excess of Elevation 21, the greatest in the period martioned
being that of September 21, 1938 reaching a stage of 35.; feete The
average elevation of the ground on ‘the centerline of the dikes and walls
is 25 mes8als, sloping to an average elevation of 1} mesele at the river's
edges The fore shore, or the greater portion of the work area, therefore,
ie subject to flooding every year during the spring months; however, the
possibllity of high water reaching eny considerable portion of the work
area during the period June lst %o December lst is small. As determined
from the above study it would seem logical to bring the permanent con-
struction to a stage of completion to Elevation 2% mes.ls, by the end of
the first comstruction sesson. However, due to the magnitude of the pro-
ject this procedure would not be maotical. It has therefare been de-
termined to concentrate wark dwing the first season on such items as

will not be damaged by flood watere between first end second construction,

seasons, (See Parmgraph VIT A.)



The following schedule shows the ma jor Ibems of work involved, the

approximate quantities and planned construction period for enche

FIRST SEASOK = 1940

d H : 1Moe of ¢ : Average ¢
! Iten : From ¢ To Working:Quantities: Daeily H
: . R : Days Rote :
: 1l Prep. of site, found. exoc. :Aug. 1 :Deo. 1; 80 ; aly, 000 cy; 1,050 c.yé
: 2. Steel shoet piling ;Aug. 15;Nov. 1; 50 ;282,000 sf; 5,6L0 s.f;
: 3¢ Conorete plling :Aug. 15:Dec. 1: 7O : 22,000 lf: 320 l.f;
: Le Concrete structures :Aug. 15:Dec. l: 70 : 8,700 cy: 125 c.y:
: 5. Duwaped rock toe :Aug. 1 :Dec. l: 80 : 18,600 cy; 610 c-y:
: 6+ Riprap :Sapt. 1:Jan. 1: 60 : 8,600 cy: 110 c.y:
: 7. Drainage sysbem Sept. 13 Jon. i 80 i 1,600 161 20 L.fe
: 8¢ Dredging, Poark River fill, :Ooto lO:Nov. 1: 20 :;B0,000 qy: 9,000 c.yi
; 9. Verticsl drains, Park R. :Nov. 1 :Jan. 1: 50 ; 8,L00 1f; 210 1.f;
, R ;
: SECOND SEASON = 1941 : 1 :
: Preparation of site, found-: : : . t
: 0XC o sMay 1 :Septsl: BC 3 37,000 cy: 160 cay:
: Drodging, dike and fills :May 1 :Sept.l: 80 :Léﬁ,ooo cy 5,700 c.y-=
; Borrow cxeavation, imper. :June 1 :Oct. l; 80 ;l}h,OOO cy; 14,0%0 c.y;
: Emb, blanket construetion :June 1 :Oct. 1: 80 :116,000 qy: 1,450 o.y:
: Concrete structurea :NMy 1 :Oct. 1: 100 : 13,100 qy: 131 c.y;
: Riprap :may 1 :Oct. 1: 100 : 1%,000 cy: 130 c.y:
: Droinage system :May 1 :Oct. 1: 100 : 2,400 lf: 2l 1.f:
; Miscls Itoms :Sept. I:Nov. l: Lo : : :
: Joh complcte : :Vov, l: : : :
H 3 H : : H

*

Those quantitloes aro net volumes in place,
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Co CONSTRUCTION DETAILS. = In two construetion areas, namely in

front of the Dutch Point Station and the South Meadows stetion of the
Hartford Eleotric Light Company, there are meny diffiecult construction
problems. Generally, these problems have been solved in cooperation
with officials o0 the Light Company, and all lmown details have beon
show on the drowings. The execution of this worlk, however, is subject
to aporovel by the company snd the work must be carried on in such a
manner that no interruption of the normal operations of the stations
cccur. It is therefore bolicved that the work in these areas will be
slow and thot the contrcetor's operctions will teke place during both
canstruction scasonse Therefore only very genorel statements as to the
detailed work in these areas can be given befurehand.

The Park River conduit which crosses the riverfront dike irmediately
north of the Dutch Peint power station, will be constructed under a sep-
arate contract. A work area for this project has been designated, and it
is a forepone conclusion that the dike comtractor will have no access to
this area until the work is concluded. It is anticipated that the Park
River, which joins the Comecticut River south of Duth Point, will ble
diverted through the conduit about Novumber 1, 1440s, These faots should
be borno in mind when the following detailed description of the items of
work is analyzed,

le Proparation of site and foundatioa oxcavation. - The

preparation of sito consists of clearing and grobb ing for the cubankment
and concrote structurese Excopt for spocinl construction at the South
Moedows statlion and the Dubch Point station of the Hartford Elcetric

Cos., romoval of public utilities from the site of the vark will be madc
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by their respoctive ownorse Foundation cxcavation will be closcly fol=
lowed Yy driving of steel sheet piling, earth and concrete construction.

2s Steel sheeot piling. = Complete out-off by steel sheet pil-

ing has not been effected in the full length of the dike. Adequate
dreins have been provided to take care of seepape. However, the City
of Hartford fevors complote ocuteoff and additional steel sheet piling
has been added on the City's requost. The stecl sheet piling will be
driven to plage in advonce of carth or concrete construetion.

%, Conorete pilings ~ The wulls which will be supported on

conerote piling arc confined to the arce in front of the Dutch Point
station and a smnll arce in fromt of the South lMoadows station. Since
construction in thesec arems is contingent on continued operation of the
electric power stations it is anticiypated that the concrete piling be
driven as early in the first season as possible ir order to allow suf-
ficient time for the remainder of the c¢onstruction. For the purpose of
uniformity in bidding, mrecast concrete piling has been called for on
the drawings. Alternate bids will be asked for cast-in-place piles and
tho seoloction will dopond on the prices obbtaineds Due to the size and
length of the piles only modern and efficicnt cquipment will be allowed
in performance of the work.

lie Concrete structures. = The econcrete flood walls will

generally be of the cantilever type with expension joints at LO~-foot
intervals, Extremely high walls will be of the courmterfart type with
counterforts spaced approximately 173 fect and exiunsion joints LO feote
Copper water stops and exparsion joint noterials will be used to effoct

continuous woter=tight protections Generally the Iootings for the
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conerete walls aro above pround vater lovel; harever, in frob of the
electric power stations cofferdeums will be required, Temporary steel
sheet piling as well as timber piling will be required in some places
adjacent to railroad tracks in order to insure gontinued train opere-
tion. The conerote wall construction will commence at the beglnuing
of tho first soason and may be completed at auy time during the secand
soason. It will be required that all portious of the valls, whioch will
bo buried in the embunlment bo completed during tho firsit senson. Other
coneretc structures consist of the outlet conduit fer the Keeney Lane
Pumping station and the recongtruction of the Masseok Strect Sevier.
These structurcs must be completoed during the first secson, whilc the
gate house at Masseek Street nnd the gate structures at KeeneyLane
corduits above the final dike section »my be coupleted et the conbractor?s
convoniences The stopelog structures arc small and of minor importance
as congtruction 1ltems.

5, Dumped rock toe. = Due to the close proximity of the dile

to the river larre sections of rock toes are recessary. In order to in-
sure complotion of the projeet within the time scheduled, it ks of major
importance that the rocl: toes bo placed duriyy the first construction
soasons All rock will be obtained from corsmercial sourccse Coucrcte
bloocks obtained by ramoval of existing foundntions may be used in the
rock toes if approved by the contracting offic o
6o Riprape = It will be desirabic, although not required,

that the riprap proteotion follows the embanment construction as closely
ag possiblos All work done on the riverbunk during the first season

ghould be protoctod with riprap bofare the cprinmg floods occur. Riprap



can be placed during the winter months. The rock will be well bedded
in gravel and be secured by tightly driven spallse Riprap and gravel
will be obteined from commercial sources.

7« Drainage systems, = The drainage systems consist of pipe,

grouted gutters and concrote structures. Construction of the draimge
systems will progross as rapidly us practicable to avo id excessive con-
struction of temporary drainage structures.

8. Borrow drodging. = The major portion of the pervious em-

benkment will be obtained from the river by dredging sand directly in
places Some stockpiling will bhe necessory for consbruction of rolled
£i1l at the dike~wsll connectiong and for baeifill and bank treatment.
The pervious embanlment construetion will commence as som as possible
in the socond construction seasons It is anticipated that the pervious
section between Grove Street und Wewmrme Avenue will be enlarged to
accommodate 8 bouleovard to be loouted on top of the dike, The autline
of the additional sand required has not been shown on the contract
drevings, however, the material may be placed by the dike contractor
under e separate agreement with the City of Hartfard. The additional
send required will smount to approximately 300,000 cubic vards, In
addition to the pervious embaniment, free draining river sani obtained
by dredging operations will be used at the futuro commercial wiarf ot
Wawerme Avenue for £ill in the abandoned portion of the Paric River near
Duteh Point and for baclfill in other designatod arcas. It is antici-
pateod thot the dovmstream portion of the Parl River conduit which will
be constructed under & separatc contract, vwill be ready for divorsion of

the damstroom portion of the FPark River in the fall of the first
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construction season. As soon as the river has been diverted tirough
the conduit the old river bed will be dredged full of sand to Elevatlon
26 meBels to the too of the iandside slope of the dile sloping to Ede-
vation 10+ mesle 2t tho river edge end the roclk tos and riprap will be
placod for protection, in order that the system of vertical gravel
drains extending through the underlying elay can be constructed during
tho winters The remsinder of the Parl: River f£ill will be pleced to

tho ultimate olovation of 26 mesels wnd the dile constructed during the
socond oonstruction scunon.

Qs Borrow excavation. = Embankment miterial not supplied ty

dredging or from foundation excavation will be obtaired from designated
impervious borrow ereas. No stockpiling of Lorrow material for the im-
pervious blanket is anticipated. Structure excuvation, if found suitable,
will be used in the small random section of the dike. Some borrow or
random moterial may be requircde The rundom soction of the dike will be
rolled.

10y Embar¥ment blanket constructlon. - Following the operation

of driving the steel shoot piling, the cut-off trench will be bacifilled
with impervious material., Pneumatic tampers .rill be employed in pleces
not accessible to rolling equipments This operation can take place dur-
ing the first construction season tut it rill uwndoubtedly Le found ad-
vantageous to leave gups for the return of dredge water to the rivor.
Upon completion of the pervious section of the dike in the second con-
struction seeson, the blanket will be completed to grade 'y the rolled

£i11 method,



11, TVertical gravel drains. - These draias are ltocutoed at the

existing mouth of the Park River. The purpose of the drains is to

effect a rapid consolidation of the underlying loyer of varved clay
thereby mreveuting failure of the anbanlument by slidinge See criterion
8, Puragraph V A, C and Ds Construetion must telre place towoerd the end
of the first construction season. It is expected tlet about 3 drains can
be completed per day and that all drains will be conpleted by January 1,
19,1, The comrse sand to be used will be obtuined from the dredged river
sand by seleotion.

12, Miscellanecus items. = The miscellancous items consist of top-

soil, sodding «rd sceding, installation of gete valves, miscellaneous
iron and steol, pipe lines, Wlkhead construction, timber piling, etc.
and genmeral olean~up of the site. lMost of these items aro integral
parts of the major itoms deseribed above and nust be instulled or con-
strueted in the propor sequoncc. Sodding and geoding will be done in
accordance with rocommonded procticc omé caroful attention must be given
the areas trouted through tho oarly stages of growing.

D. LABCRATORY AXD FIELD TESTS DURING CONSTRUCTION.

1. Embanknent construction. = The Soils Laboratary at

Providence, Rhode Island, and the field soils laboratory at East lartford,
Comnecticut, will perform the necessary tests to investigate and record
the characteristics of the types of soil used in construction. Tests
will be performed to deternmine the mechanicel clessifications of soils,
water contonts and density of material in place and compaction charuac-
teristics of borrow material, Supplementary shear and permeability

tests will also be made.
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The embenkment will consist of tlrec types of materiuls, impervious,
random and pervious fill. All ramps will be tuilt of pervious material
on the londside and impervious moterical on the riverside. Sereened
gravel as used for the toe druin ond bedding for riprap will be cbtalned
from coymercinl sources md will not bo subject to rigid laboratory
testss The types of mobterials intended for embanlment f£ill end the ir
placement will be subject to closc omtrol before ond during construe-
tion., Tt will also be required that the oquiprment used in the construc-
tion of tho embankment will be meintained in good opcraling condition
at all tines.

Sottlemont obsorvotions will be mude to chock actual sottlemamnts
ogoinst predicted velues. In the soft clay foandation troatod with
drain wolls ot the mouth of Park Rlver, obscrvetions on sebtloments ond
pore wator prossuros will be cvrefully conducted to determine the actunl
rote of consolidation as acecclerated hy the drain wellse

o, Concrete construction. = Hateriels used in the naking of

conorete will bLe tested at the Contral Congrote Yosting Laboratory, West
Point, New York. The field tests will principally bo used for control of
the quality of concrete during construction, TPFacilities will bo avall-
eble for greding the aggregates, designing mixcs, making of slump tests
and for casting end curing concrete cylinders for compression toste.
Corent will bo tested by & recognized testing laboratory and rc-
sults of thosc tosts will be lmovm hefore the ccment is used; only oc

hrand will to usod throughout et cach location. Finc and coarsc
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aggregateos will be obtained from approved commcrcial sourccse The ampunt
of water used for each batch of conorete will be redetermined; it will,
in general, be the minimum amount necessary to produce a plastic mixture
of the strength specified. Storage of cement and sgrregetes, mixing ond
placing of concrete as well ms placing of reinforcement steel will be

supervised and directed ly Government inspectors.
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VIII., SUMMARY OF COST

The totel construction cost of the Hartford Riverfront Dike from
Station 0+00 at Morgan Street to Station 9H+7% at the end of the recent ly
completed Clark Dilte has been estimated te be $1,907,000, which includes
10 percent for contingencies and 15 percent for ongineering and overhoad,
The cost doos not include the cost of land, puuping station, any part of
the Park River Conduit, reilroud rolocation or rolocntion of public uti-
lities oxcopt as noted belows This congtruction cost of $1,907,000 in-
cludos spocinl foatures in the estimeto as:

Construction of & conerete flume and pipe re locations at Dutch Point
ond South Meoadows Stations of the Hartford Electric Light Company, rcecon-
struction of the Mnsseck Streot sowor with gate housc and backwater
chamber, construction of a portion of the outlet conduit far the pumping
station with gates and gate structures, dredged fill for the abandoned
channel of the Perk River, and dredged fill for a future cormercial wharf
at Wawarme Avenue,

The Govermmentt!s share of the sbove cost has been estimated to be
$920,000, This is the estinated cost of flood protection works only, in-
cluding protection of Duteh Point and South lieadows Stations to The grade
recormended by the Board of Ingineors for Rivers and Harlor s.

Thoro follows e 1list of the rajor divisions of work involved and
their relative costs:

1. Excavatione o v o P T T I S $ 76.000

Ce FEmbankmente o« o« o « s ¢ s o ¢ o ¢ o o 529.000
3. Miscellancous £ills o o o o ¢ o o » @ 87,000
J_}.. Concrete TorbtUres « o o » s ¢ ¢ & s & 602,000
5. Dra.im.\ge systems. I T L N T I B 8,000
6e Steel sheset iling. TR T T R T I B B 360,000
T« Concreto piling « o o o s o o v o o o 68,000
8. Dumped rock toes, hande=placcd riprap. 215,000
9- NiscollBNOOUB o o & o 4 » & o o ¢ & @ :28!000

1,507,000
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1, Tho item of cxeavation ineludos all stripping, cxcavation for
concrete structurcs, drainego ditches, cut=off tranch including neccssary
temporary shoring and shooting.

5, Tho enbaakment item includes oll borrow excavation and fill for
the dike structurs with cut=off trench and toe druins, including such
other iters as vertical drains for foundotion Treabment ot Park River,
topsoil, so@ding and seeding, road surfacing and ranp construction.

3, Wiscellaneous fills include all backfill at concrete walls and
other structures, pervious dredged f£ill for the Park River chamnel an
the future cormercial wharf at Wawarme Avenue.

Lie 'The item of concrete features includes all farm work, cerent,
conerote and imbedded items such as reinforcement steel and copper veter
stops.

5. The drainage systems include furnishing and placing of all tile
pipe, cast iron draimmge pipes and groutod stone gutters.

6o Steol sheet piling includes the Durnishing snd driving of
piling for the cut=off and the bulkhoad.

7. The estirmte for conorete piling is bascd on mecast concrote
piling and ineludes furnishing and placing.

8. Tho itcm of dwaped rock toes and hand-placed riprap includes
grovel bedding for riprap and furnishing und placing 2ll rock required
for the projoct, excopt grouted gutters.

9, The miscellanocous item covers estimatos for gate housc featurcs,
gates and hoists, nmiscellaneous pipes, preparation of site, and all

estirates of work not included under items 1 to 8 inclusive as shown aboveae
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COMPACTION CHARACTERIST!GS
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Class _1%

No. Bl L 25
MATERIAL SCREENED OUT A:'Jeo ::‘T'c{mgi::sq.in.}_@_A

lit.5-C1d

Minimum Size, mm. —— Weight of Tamper, Ibs. 5.5
Per Cent by weight —— Fall of Tamper,in. .12
e at w{opt) = 0.55 PLATE K0. 37

SOILS LABORATORY PROVIDENCE, R. 1.
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A H Davison, Engineer
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